Introduction
Rupture of abdominal aortic aneurysm (AAA) is the 13 th leading cause of death in the United States. 1 The mortality rate is as high as 77-94%. 2 The classic clinical triad includes abdominal pain, a pulsatile abdominal mass and shock. 1 Some rare complications and atypical presentations of this disease may be encountered in the emergency department and therefore result in missed or delayed diagnosis. We present an unusual case of spontaneous rupture of AAA into a renal cyst, and review the literature on unusual presentations of AAA rupture.
Case Report
A 77-year-old man presented to our emergency department with symptoms of dyspnea and chest tightness. He had a history of an infrarenal AAA, measuring 4.9 cm in maximum diameter, 4 months previously, non-critical valvular aortic stenosis with congestive heart failure, chronic renal insufficiency being treated with hemodialysis, and hypertension. The patient complained of sudden onset of severe low back pain during hospitalization. Vital signs were: blood pressure of 52/36 mmHg, pulse rate of 126/min, respiration rate of 18/min, and body temperature of 36.3°C. Physical examination revealed a pulsatile abdominal mass, diffuse abdominal tenderness and knocking tenderness over the left costovertebral angle. The patient's hemoglobin level dropped from 9.1 to 6.4 g/dL within 10 hours. Abdominal computed tomography (CT) was performed and demonstrated a ruptured AAA 10 cm in diameter with surrounding retroperitoneal hematoma draining into a renal cyst in the left kidney ( Figure 1 ). Emergency surgery confirmed the CT findings. Surgical repair of the ruptured infrarenal AAA was performed successfully. However, the patient died 1 month later due to pneumonia-related septic shock. Abdominal aortic aneurysm (AAA) rupture can occur in different ways, such as closed rupture into the retroperitoneum, open rupture into the peritoneal cavity, rupture into surrounding hollow structures, and chronic contained or sealed rupture. Here, we report an unusual case of spontaneous rupture of AAA into a renal cyst that presented with hematuria, abdominal pain and shock, and which was diagnosed with multidetector computed tomography. We also review the literature on unusual patterns of AAA rupture. Figure 1 . A huge fusiform infrarenal abdominal aortic aneurysm ("A"), measuring 10 cm in greatest diameter and 11 cm in involved length, with rupture into the left retroperitoneum with lobulated contrast medium accumulation over the left parapsoas region, communicating with a renal cyst over the lower portion of the left kidney, surrounded by much retroperitoneal hematoma. (A) Non-contrast computed tomography demonstrates a fluid-blood level within a renal cyst (black arrow). C = another large renal cyst. (B, C) Active extravasated contrast medium communicating with a left renal cyst (white arrows). Contrast medium extravasation from the rupture site of the abdominal aortic aneurysm ("A") and a renal cyst filled with extravasated contrast medium (black arrows) adjacent to another huge renal cyst ("C"). (D, E) Coronal reconstructed computed tomography reveals contrast medium extravasation from the abdominal aortic aneurysm ("A") (white arrows) communicating into a renal cyst (black arrows). C = another large renal cyst.
Discussion
published between 1998 and 2008 on AAA rupture with uncommon complications and atypical presentations. Ninety articles consisting of 101 cases were collected. We categorized these cases by the involved organ systems into: (1) AAA rupture with aortovenous fistula; (2) AAA rupture with aortoenteric fistula; (3) AAA rupture into urinary tract; and (4) chronic contained or sealed rupture (Table 1) . Aortovenous and aortoenteric fistulae were the 2 most common types (40.2% and 38.2%, respectively). In aortovenous fistula, rupturing into the inferior vena cava was the most common type (about 80.5%). In aortoenteric fistula, rupturing into the duodenum was the most common (about 79.5%). In chronic contained or sealed rupture, the vertebrae was the most commonly involved site (75%). Rupturing into the urinary tract was the rarest complication of AAA rupture.
The classic clinical triad of AAA rupture that includes abdominal pain, pulsatile abdominal mass and shock was reported in up to 50% of patients. 1, 11 However, there are a number of atypical presentations reported in the literature, such as a machinery murmur for aortocaval fistula, 5, 12 gastrointestinal bleeding for aortoenteric fistula, 7, 13 and hematuria for aorta-left renal vein fistula, 14, 15 aortovesical fistula 16 or aortoureteral fistula. 17 Jones et al 18 reported that the characteristic findings in patients with chronic contained rupture were: (1) presence of an AAA; (2) previous symptoms of back, scrotum or groin pain; (3) symptoms attributed to compressive or erosive effect of the aneurysm upon vertebrae, ribs, psoas muscle or other paraspinal structures; (4) in stable condition with normal hematocrit; (5) CT shows retroperitoneal hematoma; and (6) pathological confirmation of organized hematoma. 3, 10, 18, 19 To our knowledge, ours is the first report of a ruptured AAA with surrounding hematoma draining into a renal cyst. Similar to other cases of AAA rupture into the urinary tract or left renal vein, this case also presented with hematuria, low back pain and a pulsatile abdominal mass. The CT images revealed active extravasation of contrast medium communicating with a left renal cyst. Due to the extremely rare incidence of AAA rupturing into the urinary tract, we thought the treatment of aortorenal cyst fistula might be similar to the management of aortoenteric fistula. After an arterial bypass using a prosthetic graft for ruptured AAA, omentum coverage and aggressive antibiotic treatment for preventing the high infection rate of the graft are suggested. 16, 17 Resection of the involved renal cyst may also be considered.
In conclusion, AAA rupture is a life-threatening condition which needs emergent surgical repair. Immediate diagnosis and management are real challenges for emergency physicians. The purpose of this article is to provide essential information on the typical and atypical characteristics of AAA rupture.
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